glandular and interstitial tissue. There is widespread thrombosis of vessels with hyalinisation. In the milder cases which survive there may be marked polymorphonuclear infiltration.
Chronic Pancreatitis.
This condition may be found following an attack of acute pancreatitis, or it may be the result of arterio-sclerosis, or it may be found in association with cirrhosis of the liver. It may also be seen following long-standing obstruction of the main duct by a pancreatic calculus, or by a gallstone impacted in the ampulla of Vater. Macroscopically in all cases the pancreas is firmer than usual, and in most cases it is also shrunken.
Microscopically there is an extensive fibrosis which may affect the gland in two ways-it may be predominantly interlobular or intralobular, although frequently both changes are combined in the same case. The glandular acini are usually affected more than the islets of Langerhans, although these may be affected in the later stages. In the fibrosis following obstruction of the pancreatic duct, fibrosis of the islets is rare. If associated with haemachromatosis, haemosiderin is deposited in the connective tissue. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] per cent of these cases. Milder disorders of sugar metabolism, such as a pathological blood sugar curve are common and may persist for some time. Similar abnormal sugar curves may also occur in chronic pancreatitis. 5 . Artificial substances used for estimating pancreatic function.
These tests are dependent on the theory that certain artificial substances when administered orally will appear undigested in the faeces when the pancreatic secretion fails to reach the intestine.
(a) Sahli Tests of Deficiency of Internal secretion Mention has already been made of the value of blood sugar estimations and the examination of the urine in pancreatic disease. In addition, some authors place reliability on Loewi's Test. This is based on the antagonistic action of the pancreas and suprarenal. He showed that if the pancreas is absent, the sympathetic is more irritable. After carefully examining -both eyes, and noting the size and reacion of the pupils to light and accommodation, 2 drops of i in iooo adrenalin are instilled into one eye. The pupil is examined every I5 minutes for one hour. Normally no dilatation takes place. In a positive case, eccentric dilatation occurs. Positive results may be found in gall-bladder disease and hyperthyroidism as well as in pancreatic disease.
X-ray Evidence In addition to excluding disease of other organs, radiography may help in the diagnosis of pancreatic disease.
A straight X-ray may show a stone or calcification in an old fat necrosis. A barium meal may show deformity of the duodenum from a cyst or tumour. In more advanced cases the stomach or colon may be displaced.
Cannon shows that the emptying of the normal stomach is slowest after a fatty meal. Northmann and Wendt noted that in the depancreatised dog, fat left the stomach with great rapidity.
In conclusion, the following is a brief summary of the tests most likely to be of value in the most frequently encountered pancreatic diseases.
1. Acute Pancreatic Necrosis.
(a) The urinary diastase on a single specimen of urine. It is usually over ioo units per c.c. and may reach 2,000.
The blood amylase increases rapidly in the first two hours, and is maximum in twenty-four hours. A raised value may be found in biliary disease. On the other hand, a normal value in the first two days rules out acute pancreatic disease.
Loewi's test may be positive. Hyperglycaemia and glycosuria may occur. The secretin test may be of value in the follow-up of a suspected case of pancreatitis. Lagerlof gives figures of one in which five days after the acute attack the volume of the duodenal fluid and its bicarbonate content were normal, but the diastase value was low. Six weeks later all values were normal.
Chronic Pancreatitis.
The faeces may show varying degrees of creatorrhoea and steatorrhoea, but the urinary diastase is usually normal. 3 . New Growths of the Pancreas.
(a) Adenoma of islets of Langerhans.-The outstanding abnormality of this condition is a hypoglycaemia. Often an overnight fast is sufficient to show a low blood sugar in the morning, but in other cases confirmatory evidence may be shown by the sensitivity to insulin, and if an insulin tolerance test is performed, the reduction in the blood sugar is normal, but the recovery from the low level is deficient or almost absent.
(b) Carcinoma ofthe pancreas.-In this condition the results of the investigations are variable. As carcinoma frequently attacks the head of the gland the common bile duct is obstructed, and the picture is altered by the interruption of the flow of bile. The faeces may then show a steatorrhea with a normal proportion of split and unsplit fat. Usually there is no disturbance of either internal or external secretion until the disease is well advanced. In the later stages the secretin test shows a diminution of volume, bicarbonate content and enzyme activity.
